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® A class of «-amlno-a-phenylalkanonltrile derivatives is described having use in treatment of cardiovascular 
dysfunctions such as hypertension. Compounds of most interest are those of the formula: 
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wherein each of Ri and R2 is methoxy, R3 is hydride, R^. is isopropyl, Rg is methyl and Rc is selected from 
linear alkyl, phenylpropyl, phenyibutyl and phenylpentyl. 
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BACKGROUND OF THE INVENTION 

Catcium channel antagonist compounds are known for use in treatment of cardiovaecular disorders. 
These compounds inhibit smooth and cardiac muscle contraction by bloclcing the influx of calcium Ions 
through plasma membrane channels. Drugs based on such compounds are widely used in the treatment of 
a variety of cardiovascular disorders, including arrhythmia, infarction, angina and hypertension. Examples of 

5 such drugs are verapamil, nifedipine and dlltiazem. 

Verapamil and related analogues are structurally characterized by the presence of a 5-amino-2- 
phenyivaleronitrile moeity which is dialkylated on the amino group. Such compounds are further character- 
ized by the presence of a phenyfethyl fragment as substituent on the amino group. Examples of such 
"verapamll-type" compounds are gallopamil, tiapamil, falipamil. anipamil and desmethoKyverapamll. 

10 Other valeronitriie derivatives have also been described. For example, the synthesis of 5-(djbutyIamino)- 
2-phenylvaleronitriles has been reported [F. F. Blicks et. al. J. Org. Chem. 28. 1826 (1961)]. A series of 
Japanese patents (JA Patent 033118, 1975; JA Patent 033703, 1973) describes valeronitriie derivatives with 
coronary vasodilating inhibition activity. 

A verapamil-iike compound has been evaluated for properties other than calcium channel blocking 

rs activity. For example, the compound (S)-emopamil has been found to act as an antagonist at serotonln-2 (5- 
HTz) receptors of both blood vessels and brain, as well as showing calcium channel blocking activity [F. V. 
DeFeudlS. DIM&P , 2 (2), 113-114 (March 1989)]. 

DESCRIPTION OF THE INVENTION 

20 

Treatment of a mammal afflicted with or susceptible to a cardiovascular disorder, such as hypertension 
and related diseases like angina, certain types of arrhythmias and microcirculation dysfunction, Is provided 
by administering to the mammal a therapeutically-eftective amount of a compound selected from a class of 
oramtno-o-phenylalkanonitrile compounds defined by Formula I: 



30 




35 

wherein each Ri , Ra and Ra is independently selected from hydrido, hydroxyl, aikyl. halo, alkoxy, alkylthio 
and alkylsulfinyl: wherein R4 (S a linear, branched or cyclic alkyl radical having three to about six carbon 
atoms; wherein each of Rs and Rs is independently selected from hydrido. linear or branched alkyl or 
alkenyl radical of three to about twelve carbon atoms, which alkyl or alkenyl radical may be substituted with 

40 a phenyl radical, and said phenyl radical may be further substituted by one or more groups selected from 
hydroxyl, alkyl, alkenyl, halo, alkoxy, alkoxycarbonyl, aminocarbonyl. alkylamlnocarbonyl, dialkylamlnocar- 
bonyl, alkylcariDonylalkyl. alkylcarbonylalkenyl, alkylthfo. alkylsulfinyl and alkylsulfonyl: wherein m is a 
number selected from three to five, inclusive; with the proviso that when one of Rs and Be is phenylalkyl 
substituted by alkyl substituent. then said alkyl substituent cannot be attached at the ortho position of the 

45 phenyl ring of said phenylalkyl: or a pharmaceuticaKy acceptable salt thereof. 

A preferred family of compounds consists of the compounds of Formula I wherein each Ri , R2 and R3 
is independently selected from hydrido, hydroxyl. alkyl, halo, alkoxy. alkylthio and alkylsulfinyl; wherein R+ 
Is a linear, branched or cyclic alkyl radical having three to about six carbon atoms; wherein each of Rs and 
. Re is Independently selected from hydrido, linear or branched alkyl or alkenyl radical of three to about 

60 twelve carbon atoms, which alkyl or alkenyl radical may be substituted with a phenyl radical, and said 
phenyl radical may be further substituted by one or more groups selected from hydroxyl, alkyl, alkenyl, 
halo, alkoxy. alkylthio, alkylsulfinyl and alkylsulfonyl; wherein m is a number selected from three to five. 
Inclusive; with the proviso that when either of Rs or Rc is hydrido or benzyl, then the other of Rs and Rs 
cannot be methyl, with the further proviso that Rs and 1^ cannot simultaneously be selected from hydrido. 
methyl, ethyl, n-propyl and isopropyl, and with the further proviso that when one of Rs and Re is phenylalkyl 
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substituted by alkyl substituent. then said alkyi substituent cannot be attached at the ortho position of the 
phenyl ring of said phenylalkyi; or a pharmaceutlcaily acceptable salt thereof. 

A more preferred family of compounds consists of those compounds of Formula I wherein each Ri, R2 
and R3 Is independently selected from hydrido, hydroxyl, alkyl, halo, aikoxy and alkylthio; wherein R4 is a 

5 linear, branched or cyclic aikyl radical having three to about six carbon atoms; wherein each of Rs and Re is 
independently selected from hydrido, linear or branched aikyl or aikenyl radical of three to about twelve 
carbon atoms, which alkyl or alkenyl radical may be substituted with a phenyl radical, and said phenyl 
radical may be further substituted by one or more groups selected from hydroxyl, atkyL alkenyl. halo, 
aikoxy and alkylthio; wherein m Is a number selected from three to five, inclusive; with the proviso that 

10 when either of Rs or Re is hydrido or benzyl, then the other of R5 and Rg cannot be methyl, with the further 
proviso that Rs and Rg cannot simultaneously be selected from hydrido, methyl, ethyl, n-propyl and 
Isopropyl, and with the further proviso that when one of Rs and Re is phenylalkyi substituted by alkyl 
substituent, then said alkyl substituent cannot be attached at the ortho position of the phenyl ring of said 
p)henylaikyl; or a pharmaceutlcaily acceptable salt thereof. 

16 A highly preferred claim of compounds consists of those compounds of Formula I wherein each Ri , R2 
and R3 is independently selected from hydrido, hydroxyl, alkyl, halo and aikoxy; wherein R4 (s a linear, 
branched or cyclic alkyl radical having three to about five carbon atoms; wherein each of R5 and Re is 
Independently selected from hydrido, linear or branched alkyl or alkenyl radical of three to about ten carbon 
atoms, which alkyl or alkenyl radical may be substituted with a phenyl radical, and said phenyl radical may 

20 be further substituted by one or more groups selected from hydroxyl, alkyl, halo and aikoxy; wherein m Is a 
number selected from three to five, inclusive; with the proviso that when either of R5 or is hydrido or 
benzyl, then the other of Rs and Rs cannot be methyl, with the further proviso that R5 and Re cannot 
simultaneously be selected from hydrido, methyl, ethyl, n-propyl and Isopropyl. and with the further proviso 
that when one of Rs and Re is phenylalkyi substituted by alkyl substituent, then said alkyl substituent 

25 cannot be attached at the ortho position of the phenyl ring of said phenylalkyi; or a pharmaceutlcaily 
acceptable salt thereof. 

A more highly prefen-ed class of compounds consists of those compounds of Formula I wherein each 
Ri and R2 is independently selected from lower aikoxy; wherein R3 is hydrido; wherein R4. is a linear or 
branched alkyl radical having three to four carbon atoms; wherein each of Rs and Re is independently 

30 selected from linear or branched alkyl radical of three to about ten carbon atoms, which alkyl radical may 
be substituted with a phenyl radical; wherein m Is a number selected from three to five, inclusive: with the 
proviso that when either of Rs or Re is benzyl, then the other of Rs and Re cannot be methyl, with the 
further proviso that R5 and Rs cannot simultaneously be selected from methyl, ethyl, n-propyl and 
isopropyl; or a pharmaceutlcaily acceptable salt thereof. 

36 The compounds of this invention are novel derivatives of a>-amino-a-phenylalkanonitrife characterized by 
the presence of a straight or branched alkyl chain on the amino group, which alkylchain has a linear chain 
of at least three carbons. These compounds show potent anficalcic properties and have lower toxicity than 
verapamil itself. In addition, an unexpected enhancement of binding of the compounds of the Invention to 
the serotonin receptor over that of verapamil has been obtained. Thus, the compounds of Formula I having 

40 a profile combining calcium antagonistic action, increased antagonistic action on 5HT2 receptor and low 
toxicity should provide antihypertensive agents, of superior therapeutic utility. 

The term "hydrido" denotes a single hydrogen atom (H) which may be attached, for example, to a 
carbon atom to fonm hydrocarbyl or methylene, or attached to an oxygen atom to fonm a hydroxyl group. 
Where the term "alkyl" is used, either alone or within other tenms such as "haloalkyi". "aralkyl" and 

45 "hydroxyalkyr, the term "alkyl" embraces linear or branched radicals having one to about twenty carbon 
atoms. Preferred alkyl radicals are "lower alkyl" radicals having one to about ten carbon atoms. Examples 
of which Include methyl, ethyl, n-propyl. isopropyl, n-butyl, sec-butyl, iso-butyl, tertbutyl, n-pentyl. neopen- 
tyl, n-hexyl, 1-methylhexyl, n-heptyl. 2-ethylheptyl. n-octyl, n-nonyl, n-decyl and the like. The terms 
"cycloalkyl" and "cyclic alkyl" embrace radicals having three to ten carbon atoms, such as cyclopropyl and 

60 cyclobutyl. "Alkylcycloalkyl" means a cyclized alkyl having from four to about nine ring cariDon atoms being 
substituted wth an alkyl group, preferably a lower alkyl group. The term "hatoalkyl" embraces radicals 
wherein any one or more of the carbon atoms is substituted with one or more halo groups, preferably 
selected from bromo. chloro and fluoro. Specifically embraced by the term "haloalkyi" are monhaloalkyi, 
dihaloalkyi and polyhaloalkyi groups. A monohaloalkyl group, for example, may have either a bromo, a 

56 chloro. or a fluoro atom within the group. Dihaloalkyi and polyhaloalkyi groups may be substituted with two 
or more of the same halo groups, or my have a combination of different halo groups. A dihaloalkyi group, 
for example, may have two bromo atoms, such as dibromomethyl group, or two chloro atoms, such as a 
dlchloromethyl group, or one bromo atom and one chloro atom, such as bromochloromethyl group. 
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Examples of a polyhaloalkyi are trifluoromethyl, 2.2^-tiifluoroettiyI, perfluoroethyl and 2,2.3.3- 
tetrafluoropropyl groups. The term "aryl" embraces aromatic radicals such as phenyl, biphenyl and 
naphthyl. The term "aralkyi" embraces aryl-substituted alkyi radicals such as benzyl, diphenylmethyl and 
tripheny (methyl. The terms "benzyl" and "phenylmethyl" are Interchangeable. The term "^alkoxy" embraces 

s linear or branched oxy containing radicals having an alkyi portion of one to about ten carbon atoms, such as 
methoxy, ethoxy, isopropoxy and butoxy. The term "alkylthio" embraces radicals containing a linear or 
branched alkyt group of one to about ten carbon atoms attached to a divalent sulfur atom, such as a 
methythio group. The terms "aryloxy" and "aryfthio" denote, respectively, aryl groups having an oxygen or 
sulfur atom through which the radical Is attached to a nucleus, examples of which are phenoxy and 

10 phenylthio. The terms "sulflnyr and "sulfonyr, whether used alone or linked to other terms, denote 
respectively, divalent radicals SO and SO2. The term "acyl" whether used alone, or within a term such as 
acyloxy, denotes a radical provided by the residue remaining after removal of hydroxy from an organic acid, 
examples of such radical being lower alkanoyl. such as acetyl and benzoyl. The term "alkenyl" embraces 
linear or branched radicals having two to about twenty cart>on atoms, preferable three to about ten carbon 

16 atoms, and containing at least one carbon-carbon double bond. The term "alkoxyalkyi" embraces linear or 
branched radicals each having two alkyi portions of one to about ten carbon atoms spaced apart by an oxy- 
containing radical, such as methoxymethyl group. The "alkoxy" or "alkoxyalkyi" radicals may be further 
substituted with one or more halo atoms, such as fluoro, chloro or bromo, to provide haloalkoxy or 
haloalkoxyalkyi groups. 

20 Within this class of compounds of the invention are the pharmaceutically acceptable salts of the 
compounds of Formula I, Including acid addition salts and base addition saJts. The term "pharmaceutical ly- 
acceptable salts" embraces "pharmacologically-acceptable salts" commonly used to form alkali metal salts 
and to form addition salts of free acids or free bases. The nature of the salt is not critical, provWed that it is 
pharmaceutically-acceptable. Suitable pharmaceutically-acceptable acid addition salts of compounds of 

26 Formula I may be prepared from an inorganic acid or from an organic acid. Examples of such inorganic 
acids are hydrochloric, hydrobromic, hydrolodtc, nitric, carbonic, sulfuric and phosphoric acid. Appropriate 
organic acids may be selected from aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxyiic 
and sulfonic classes of organic acids, examples of which are fomnic, acetic, propionic, succinic, glycolic, 
gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric. pyruvic, aspartic, glutamic, 

3(r benzoic, anthranilic. p-hydroxybenzolc, salicyclic, phenylacetic. mandelic, embonic (pamoic), methansul- 
fonic, ethanesuffonic, 2-hydroxyethanesulfonic, pantothenic, benzenesuifonic, toiuenesulfonic, sutfanilic, 
mesyllc, cyclohexylaminosulfonic, stearic, aigenic, i8-hydroxybutyric, malonic, galactaric and galacturonic 
acid. Suitable pharmaceutically-acceptable base addition salts of compounds of Formuia I Include metallic 
salts made from calcium, lithium, magnesium, potassium, sodium and zinc, or organic salts made from 

35 N.N'-dibenzylethlenedlamine, chloroprocaine. choline, diethanolamlne. ethylenediamine, meglumine (N- 
methylglucamine) and procaine. All of these salts may be prepared by conventional means from the 
corresponding compound of Formula I by reacting, for example, the appropriate acid or base with the 
compound of Formula 1. 

Compounds of Formula I have been found to inhibit smooth muscle and cardiac muscle contraction by 

40 blocking influx of calcium ions through plasma membrane channels. Thus, compounds of Formula I are 
therapeutically useful in methods for treating hypertension by administering to a hypertensive patient a 
therapeutically-effectlve amount of a compound of Formula I. The phrase "hypertensive patient" means, in 
this context, a mammalian subject suffering from the effects of hypertension or susceptible to a hyperten- 
sive' condition if not treated to prevent or control such hypertension. 

45 The compounds of the invention can be formulated into pharmaceutically-acceptable dosage fbntis by 
any of a number of well-known carriers or diluents. The compounds can be formulated using 
pharmaceutically-acceptable acid addition salts which are pharmacologically-acceptable and which can be 
used in a suitable hydrated form. The formulated compounds can be administered in oral dosage forms 
such as tablets, capsules, pills, powders, or granules. The compounds can also be administered In- 

60 tramuscularly, using forms known to the pharmaceutical art. in general, the preferred form of administration 
is oral. A therapeutically effective but non-toxic quantity of the compound is employed in treatment of high 
blood pressure in mammals. The dosage regimen for preventing or treating hypertension with the 
compounds of formula 1 is selected upon consideration of a variety of factors Including the age, weight, sex 
and medical condition of tfie patient, the severity of the hypertension, the route of administration, and the 

56 particular compound employed. Dosages of active compounds are ordinarily in the range from about 0.5 to 
about 100 mg/kg (active compound-to-body weight), and preferably from about 1.0 to about 20 mg/kg given 
orally or by injection. 
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GENERAL SYNTHETIC PROCEDURES 

Compounds within formula I can be synthesized in accordance with the following general procedures 
wherein for each formula shown the substitution patlem for Ri, R2. R3, R*. Rs and Rc is as defined before, 
5 R7 has the value of Re with one carbon atom less, and X is halo. 



to 



IS 



20 



25 




30 Compounds of the invention may be synthesized by reacting a phenylacetonitrile derivative II with a 
reactant of structure R4 X, wherein X Is preferably halo such as bromo or chloro, to obtain an cd-substituted 
phenylalkanonilrile III (step 1) which Is then reacted with a compound of general structure X(CH2)m NR5R6 
to give compounds of general structure I (step 3). 

Steps 1 and 3 are best conducted in the presence of a strong base, such as sodium amide or sodium 

35 hydride, in an aprotic solvent such as benzene, toluene, and tetrahydrofuran or in ammonia. Compounds of 
the Invention may also be synthesized by reacting an arsubstituled phenylalkanonitrile III with a reactant X- 
(CHz ) m X wherein X has the same value as above to obtain a compound of structure IV (step 2) which is 
reacted with a secondary amine RsRe NH to give compounds of general structure I (step 4). Step 2 is best 
conducted in experimental conditions already described for steps 1 and 3. Step 4 is best carried out in 

40 aprotic solvent such as benzene and toluene or without solvent In the presence of a base such as 
diisopropylethylamine. 

Compounds of the invention may also be synthesized by reacting compound iV with a primary amine 
fH5NH2 to obtain a compound of structure V (step 5) which is reacted with an aldehyde (R7CHO) or an acid 
(R7COOH) to give compounds of general structure I (step 6). Step 5 is conducted in the same conditions as 

45 for step 4. Step 6 is best carried out in an aprotic solvent such as tetrahydrofuran or toluene, with a 
reducing agent such as sodium borohydride or hydrogen. 

The following Examples are detailed descriptions of the methods of preparation of compounds of 
Fornr^ula I. These detailed preparations fall within the scope of, and serve to exemplify, the above described 
General Synthetic Procedures which form part of the invention. These Examples are presented for 

so Illustrative purposes only and are not intended as a restriction on ttie scope of the invention. All parts are by 
weight unless otherwise indicated. 

EXAMPLE #1 

5-[{n-octyl) methylamino]-2-(3,4<llmethoxyphenyl)-2-isopropyl-valeronitrile (Compound #1). 

65 

Procedure A 

In a 250 ml flask under a nitrogen atmosphere, a mixture of 25.2 g (0.175 mol) of octanoic add, 70 ml 
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of THF, 2.3 g of 5-(methylamino)-2-{3,4-dimethoxyphenyI)-2-isopropylva]eronrtrlle and 0.6 g of sodium 
acetate was heated with stirring at 50-55 'C and 1.5 g (0.038 mol) of sodium borohydride was added 
portion-wise. The mixture was stirred at 50-55* C for 20 H. After cooling, 100 mg of water was added and 
the solution cooled in an ice-bath was made basic by addition of solid NaOH. The mixture was extracted 
6 with Et20 and then the organic phase extracted with 2N HCI (4 times). The combined aqueous solutions 
were made basic with solid IMaOH and extracted with EtaO. The extract was washed with water and wrth a 
saturated NaCI solution and worked up to give an oil, which was chromatographed on a SIO? column. 
Elutlon with CH3OH / CHCts (5 95) gave 0.8 g of Compound #1 as a colorless oil. Anal, calcd. for C 
25H4.2N2O2 : C, 74.58: H. 10.51; N, 6.96; Found C, 74; H. 10.72; C. 6.98. 

w 

Procedure B 

In a 250 ml flask equipped with a Dean-Stark water separator, a mixture of 4.2 g (0.0145 mol) of 5- 
{methylamlna)-2-(3,4-dlmethoxyphenyl)-2-isopropylvaleronitrile. 2 g (0.0169 mol) of n-octaldehyde and 100 

76 ml of toluene were heated under reflux for 2 H with continuous removal of water. After solvent evaporation, 
the yellow oily residue was diluted with 300 ml ElOH and l ml AcOH and hydrogenated for 2 H In the 
presence of 50 mg Pt02 in a Parr Apparatus at an initial pressure of 1900 mbar. After removal of the 
catalyst, the solution was evaporated In vacuo to obtain 7.1 g of a yellow oil. The oil was washed twice with 
hot pentane and chromatographed on a SiOa column. Elution with CH3OH / CHCI3 (5 : 95) gave 1.7 g of 

20 Compound #1 as a colorless oil. Anal, calcd. for CasH^zHaOz : C. 74.53; H. 10,51; N. 6.96. Found: C, 74.03; 
H. 10.63; N, 7.13. NMR {CDCI3) 5 0.79 (3H,d,CH3 Isopropyl). 5 0.87 (3H.tCH3-CH2) 5 1.18 (SH.d.CHa 
isopropyl), $ 1.25 (10H,m.CH2 inside chain), S 1.25-1.90 (6H.m,CH2 others). 2.07 (3H,s.CH3-N), 5 2.21 
(5H.m.CH2-N.CH isopropyl), 6 3.88 (6H,s,0CHg), 8 6.82-6.91 (3H.m,aromatics) 

25 EXAMPLE #2 

5-[(4-phenylbutyl)methylamfno]-2-(3,4-dlmethoxyphenyl)-2-isopropylvaleronltrlle (Compound #2). 



In a 250 ml flask under a nitrogen atmosphere, a mixture of 41 g (0.25 mol) of 4-phenylbutanoic acid, 
70 ml of THF, 3.3 g of 5-(methylamino)-2-f3,4-dimethoxyphenyl)-2-isopropylvaleronltrile and 820 mg of 

30 sodium acetate was heated with stinring at 50-55* C and 2.1 g (0.55 moi) of NaBH4 was added portion-wise. 
After cooling. 100 ml of water was added and the solution cooled in an ice-bath was made basic by addition 
of solid NaOH. The mixture was extracted with Et20. The extract was washed with water and with a 
saturated NaCI solution and worked up to give a yellow oil. This oil was dissolved In isopropanol and treated 
with a solution of oxalic acid in isopropanol to give 2.1 g of the oxalate salt of Compound #2 as a white 

35 powder, mp : 116-1 17* C. Anal, cakxi. for C27HS8N2O2.C2H2O4 : C. 67,35; H, 7.89; N, 5.42 . Found C, 
67^6; H, 7.96; N, 5.42. NMR (CDCI3) & 0.79 (SH.d.CHs isopropyl), S 0,87 (3HXCH3-CH2) fi1.18 
(SH.d.CHg isopropyl). 51.25 (14H.m,CH2 inside chain), £ 7.25-1.90(6H.m,CH2 others) 2,07(3H,s.CH3-N), & 
2.21(5H,m,CH2-N.CH Isopropyl). B 3.88(6H,s,OCH3). 5 6.82-6.91 (3 H.m.aromatics). 

The following Compounds #3-8 were synthesized using the methods described for the General 

40 Synthetic Procedures and the methods described in Example #1 and #2. Compound analytical data are 
reported in Table i. 



Compound# 

45 3 5-[5-(phenylpentyl)methy[amino]-2(3,4-dimethoxyphenyl)-2-isopropylvaleronitrile 

4 5-[5-(phenylpentyl)methylamino]-2-(3,4-dfmethoxyphenyl)-2-lsopropylvaIeronitriie 

5 5-[(n-octyI)benzylamino]-2-(3,4-dimethoxyphenyl-2-isopropylvaleronltrile 

6 5-l(n-decyl)methylamino-2-(3,4-dimethoxyphenyl)-2-isopropytvaleronitrile 

7 5-[{4-(3,4-djmethoxyphenylbutyl)methylamino-[2-(3.4-dimathoxyphenyl)2isopropyival9ronitrile 
50 8 5-l(3-(3,4-dimethoxyphenylpropyl)methylamino[2-(3.4-dimethoxyphenyl)-2-isopropylvaleronitrile 
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BIOLOGICAL DATA 

Calcium channel blockers of this invention would be expected to induce vasodilation, prevent vasocon- 
striction, lower heart rate and myocardial contractibility. prevent several types of arrhythmias, lower high 
55 blood pressure, protect against myocardial ischemia, reduce myocardial infarct size and possibly protect 
against cerebral anoxia and ischemia. "Rie coexistence of additional properties like blockade of ai 
adrenergic receptors adds to the therapeutic potential of these molecules. The compounds of the invention 
combine a Ca^* channel blocking activity with a high affinity for the serotonin receptor (5HT2). Also, some 
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compounds of the Invention additionally possess a^ - adrenergic receptor affinity. 

Table II contains biological data obtained for eight conr^pounds of the Invention, Receptor binding 
experiments were conducted under the experimental conditions described in Table III. ^Hniltrendiplne is the 
radioligand of choice to determine, after competition at different concentrations, the affinity of compounds of 

s the invention, for the slow Ca^* channel binding sites. All the compounds of the invention were found in this 
binding study to interact with the slow channel Ca^'' binding sites. Compounds #1. #2, #4 and #7 interact 
with the slow Ca^* channel binding sites by displaying an apparent competition curve that does not reach 
the non-specific base-line. In contrast, Compounds #3, #5, #6 and #8 display binding profiles having 
apparent competition curves reaching the non-specific level. After this in vitro biochemical testing, the 

70 compounds of the invention were tested for their CA^* antagonist properties on isolated organs. The 
method used was updated from M Spedding (Nauyn-Schmiedeberg's Arch. Pharmacol .. 318 , 234-240 . 
1982) and can be summarized as follows: Aorta rings from male rats were prepared and maintained in 
oxygenated Krebs solution at 370* C, The contractions were Induced by 40 mM K * in the absence or in 
the presence of the test compound. Each test compound was tested at least twice. For each compound 

16 Inhibiting ttie * response by at least 50% at ImcM, an ICso was determined by testing on the same 
preparation three concentrations giving about 25, 50 and 75% Inhibition. The phasic and tonic parts of each 
response elicited by K* were considered separately and were expressed in % of their conresponding 
controls. The ICso values (from plC50) were estimated by plotting the % response against the log of the 
concentrations. 

20 As shown in Table II. Compounds fS^I and #2 Inhibited the contractions induced by 40 mM K* at rather 
low concentrations. Concentrations inhibiting the contractions by 50% were of 200 nM jand 60nM, 
respectively. The phasic and tonic phases of the contractions were similarly inhibited. The Ca^ antagonist 
properties were confirmed by the evaluation of vasodilation in the perfused hind limb dog model. The 
peripheral vasodilator activity of compounds of the invention was measured in anaesthetized dog at the 

26 femoral arterial circulation. For this procedure, the femoral artery (the collaterals of which were ligated) was 
perfused with a constant flow rate of blood taken from aorta. The perfusion pressure measured at the 
femoral artery varied as a function of the resistance of the perfused area. The test compounds in diluted 
solvents were directly injected in the system at a dose of 30 mcg/kg. With the blood circulation rate being 
maintained constant, vasodilation was thus measured by a decrease of the perfusion pressure, in compari- 

30 son with the action of papaverine considered as standard. The vasodilator activity was rated as follows: 



Q : reduction < 10 mm Hg. 

+ : 1/3 of the papaverine activity. 

+ + : 2/3 of the papaverine activity. 

+ + + : activity equal to that of papaverine (i.e. 30 to 40 mm Hg). 

35 + + + + : activity higher than that of papaverine. 



Compounds #1 and #2 were found to be more active than papaverine. 

The biological activity of the compounds of the invention was evaluated fn vivo on spontaneous 
hypertensive rats. In this test, antihypertensive activity was tested by oral administration to non-an- 
aesthetized, spontaneously hypertensive rats, on which the systolic arterial pressure was measured at the 
40 median coccygeal artery by means of a plethysmographic method (J. Roba, G. Lambelin, A.F. De 
Schaepdryver, Arch. Int. Pharmacodyn. , 200, 182 (1972)]. The arterial pressure was measured every 30 
minutes from two hours before to three hours after oral administration of 60 mg/kg of the test compounds or 
of a placebo (1% Iragacanth gum mucilage). Only rats having a systolic pressure of 180 to 220 mm Hg 
were used. Each compound was tested in two rats. The antihypertensive effects were rated as follows: 
45 0 : reduction < 10 mm Hg. 

+ : reduction of 10 to 20 mm Hg. 

+ + : reduction of 20 to 30 mm Hg. 

+ + + ; reduction of 30 to 40 mm Hg, 
+ + + + : reduction > 40 mm Hg. 
50 Compounds #1 and #2 were found in tills model to induce the maximal antihypertensive effect by 
lowering the systolic blood pressure by more than 40 mm Hg. 

The compounds of the invention were tested in receptor binding using ^H-ketanserin as radioligand on 
frontal cortex preparations of rat, using a procedure summarized in Table 111. These binding studies have 
demonstrated specificity for the 5HT2 serotonin receptor subpopulation. The experimental conditions are 
55 summarized in Table III. Compounds #1-4 and #6-8 were found to have an affinity for the BHTz receptor 
higher than tiie compound verapamil. 

Compounds #2, #7 and #8 were found to display affinity for the ai -adrenergic receptor, identified by 
the 3H-WB4101 binding on rat forebrain cell membrane preparation. The experimental conditions of this 
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binding are summarized In Table ill. 

Compounds #1, #2. #3. #4 and #7 were tested for acute toxicity. The acute toxicity was determined 
after oral administration of the test compound to mice. Compound to be tested was suspended in a 1 % 
tragacanth gum mucilage and was administered by means of an intragastric tube to a group of three male 
6 mice per dose. The mortality was recorded over a period of 15 days. The LDso results in Table 11 were 
calculated according to published methods (Utchfleld and Wilcoxon, J. Phamacol. Exp. The. , 96, 99, 1949) 
and expressed In mg of test compound per kilogram body weight of mouse. All tested compounds were 
found to display LD50 values greater than 300 mg/kg.. and are therefore 2 to 3 times less toxic than 
verapamil. 

10 In conclusion, some of the compounds of the invention were shown to possess a high affinity for the 
Ca^* channel receptor. Such compounds were able to antagonize contractions of arterial preparations due 
to the CA^* entry in vitro, and displayed a potent vasodilating activity, after intra-arterial administration in 
dogs and In antihypertensive rats. Such high affinity for the 5HT2 and ai-receptors. in absence of 
vasoconstrlcting activity in vitro and in vivo, is therefore indicative of an antagonistic effect at these 

76 receptors. Furthermore, the lack of affinity for the histaminic Hi receptor binding sites labelled by ^h- 
pyrylamlne [S.J. Hill et al, Brit. J, Pharnacoi., 68. 687 (1980)] indicates that the effect of the compounds of 
the invention on the Ca^*, 5HT2 and ai -adrenergic receptors Is selective. The combination of 5HT2 and oti- 
blocking activity, along with Ca^* channel blocking activity of the compounds of the invention, presents an 
advantage for the treatment of high blood pressure and allied cardiovascular disorders. 
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Kd values (Dissociation Constant) were determined by Scatchard analysis, K| values (Inhibition Constant) 
were calculated according to the Chang and Prusoff equation, using iCso values: 



40 



ICso 



Kl 



45 



1+ 

Kd 



50 



56 



The concentration of the drug producing a 50% inhibition of the specitic binding (IC50) was estimated 
graphically. The concentration (C) of the ^H-ligand used in the assay is given in Table III. 

Although this invention has been described with respect to specific embodiments, the details of these 
embodiments are not to be construed as limitations. Various equivalents, changes and modifications may be 
made without departing from the spirit and scope of this Invention, and it is understood that such equivalent 
embodiments are part of this invention. 
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11 




EP 0 434 093 A1 

1. Compound of Fonnnula I: 



6 



10 




wherein each Ri, Rz and Rs is independently selected fronn hydrido, hydroxyl, ali<yl. halo, alkoxy. 
alkylthio and alkylsulflnyl; wherein R* Is a linear, branched or cyclic alkyi radical having three to about 

IS six carbon atoms; wherein each of Rs and Rc is independently selected from hydrido, linear or 
branched alkyI or alkenyl radical of three to about twelve carbon atoms, which aikyi or alkenyl radical 
may be substituted with a phenyl radical, and said phenyl radical may be further substituted by one or 
more groups selected from hydroxyl. alkyl. alkenyl. halo, alkoxy, alkoxy carbon yl, amfnocarbonyl. 
aikylaminocarbonyl. dialkylaminocarbonyl, alkylcarbonylalkyi, alkylcarbonylalkenyl, alkylthio, alkylsulfinyl 

20 and alkylsulfonyl; wherein m is a number selected from three to five, inclusive; with the proviso that 
when one of Rs and Rs is phenylalkyi substituted by alkyl substituent. then said alky! substituent cannot 
be attached at the ortho position of the phenyl ring of said phenylalkyi; or a phamnaceutically 
acceptable salt thereof. 

25 2, Compound of Claim 1 wherein each Ri, Ra and Ra is Independently selected from hydrido. hydroxyl, 
alkyl. halo, alkoxy. alkylthio and alkylsulflnyl: wherein R^. is a linear, branched or cyclic alkyl radical 
having three to about six carbon atoms; wherein each of Rs and Rs is independently selected from 
hydrido, linear or branched alkyl or alkenyl radical of three to about twelve carbon atoms, which alkyl or 
alkenyl radical may be substituted with a phenyl radical, and said phenyl radical may be further 

30 substituted by one or more groups selected from hydroxyl. alkyl, alkenyl, halo, alkoxy, alkylthio, 
alkylsulfinyl and aikylsuifonyl: wherein m Is a . number selected from three to five, inclusive; with the 
proviso that when either of Rs or Re is hydrido or benzyl, then the other of Rs and Rb cannot be 
methyl, with the further proviso that Rs and Re cannot simultaneously be selected from hydrido. methyl, 
ethyl, niDropyl and isopropyl, and with the further proviso that when one of Rs and Re Is phenylalkyi 

35 substituted by alkyl substituent, then said alkyl substituent cannot be attached at the ortho position of 
the phenyl ring of said phenylalkyi; or a pharmaceutically acceptable salt thereof. 

3. Compound of Claim 2 wherein each Ri, Ra and R3 is Independently selected from hydrido, hydroxyl, 
alkyi. halo, alkoxy and alkylthio; wherein Ra is a linear, branched or cyclic alkyi radical having three to 

40 about six carbon atoms; wherein each of Rs and Re is independently selected from hydrido. linear or 
branclied alkyl or alkenyl radical of three to about twelve carbon atoms, which alkyl or alkenyl radical 
may be substituted with a phenyl radical, and said phenyl radical may be further substituted by one or 
more groups selected from hydroxyl, alkyl. alkenyl, halo, alkoxy and alkylthio; wherein m is a number 
selected from three to five, Inclusive; with the proviso that when either of Rs or Rs Is hydrido or benzyl, 

46 then the other of R5 and Rg cannot be methyl, with the further proviso that R5 and Rs cannot 
simultaneously be selected from hydrido, methyl, ethyl, n-propyl and isopropyl. and with the further 
proviso that when one of Rs and Re Is phenylalkyi substituted by alkyl substituent, then said alkyl 
substituent cannot be attached at the ortho position of the phenyl ring of said phenylalkyi; or a 
pharmaceutically acceptable salt thereof. 

50 

4. Compound of Claim 3 wherein each Ri . R2 and R3 is independently selected from hydrido, hydroxyl, 
alkyl, halo and alkoxy; wherein R4. Is a linear, branched or cyclic alkyl radical having three to about five 
carbon atoms; wherein each of Rs and Rg is independently selected from hydrido, linear or branched 
alkyl or alkenyl radical of three to about ten carbon atoms, which alkyl or alkenyl radical may be 

55 substituted with a phenyl radical, and said phenyl radical may be further substituted by one or more 
groups selected from hydroxyl. alkyl» halo and alkoxy; wherein m is a number selected from three to 
five, inclusive; with the proviso that when either of Rs or Rs is hydrido or benzyl, then the other of Rs 
and Rs cannot be methyl, with the furtiier proviso that Rs and Rc cannot simultaneously be selected 
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from hydrido. methyl, ethylp n-propyl and isopropyl, and with the further proviso that when one of Rs 
and Rs is phenylalkyi substituted by alky! substltuent, then said alky! substituent cannot be attached at 
the ortho position of the phenyl ring of said phenylalkyi; or a pharmaceutlcally acceptable salt thereof, 

5 5. Compound of Claim 4 wherein each Ri and R2 is Independently selected from lower alkoxy; wherein 
R3 Is hydrido; wherein R4. Is a linear or branched alkyi radical having three to four carbon atoms: 
wherein each of R5 and Re Is independently selected from linear or branched alky! radical of three to 
about ten carbon atoms, which alkyi radical may be substituted with a phenyl radical: wherein m is a 
number selected from three to five, inclusive; with the proviso that when either of Rs or Rc is benzyl, 

10 then the other of Rs and Rs cannot be methyl, with the further proviso that Rs and Rs cannot 
simultaneously be selected from methyl, ethyl, n-propyl and Isopropyl; or a pharmaceutically accept- 
able salt thereof. 

6. ' Compound of Claim 5 which is 5-I{n-octyl) methylaminol]-2-(3.4-dlmethoxyphenyl)-2-lsopropyl- 
16 valeronltrlle; or a Pharmaceutically-acceptable salt thereof, 

7. Compound of Claim 5 which is 5-[(4-phenylbutyl) methylamino)-2-(3.4-dimethoxyphenyl)-2-isopropyi- 
valeronltrile; or a phamnaceutically-acceptable salt thereof, 

20 8. Compound of Claim 5 which rs 5-[5-(phenylpentyl) methytamlno]-2- (3,4-dimethoxyphenyl)-2-isopropyl- 
valeronltrile; or a pharmaceutically-acceptable salt thereof. 

9. Compound of Claim 5 which is 5-I5-{phenylpentyl) methylaminoh2-(3.4-dimethoxyphenyl)-2-lsopropyl- 
valeronitrile; or a phanmaceutically-acceptable salt thereof. 

25 

10. Compound of Claim 5 which is 5-[(n-octyl) benzylamlnoh2-(3.4-dimethoxyphenyl-2-fSOpropyl- 
valeronitrile; or a pharmaceutically-acceptable sail thereof. 

11. Compound of Claim 5 which is 5-[(n-decyl) methylamino]-2-(3,4-dimethoxyphenyl)-2-isopropyi- 
30 valeronitrlle; or a pharmaceutically-acceptable salt thereof. 

12. Compound of Claim 5 which Is 5-C(4-{3.4-dlmethoxyphenylbutyl)methylamlno]-2-(3,4-dimethoxyphenyl)- 
2-isopropyivaleronitrile; or a pharmaceutically-acceptable salt thereof. 

35 13. Compound of Claim 5 which is 5-[(3-(3,4-dimethoxyphenyipropyl)methyfamino]-2-(3,4-dimethox- 
yphenyl)-2-isopropylva!eronitrne; or a pharmaceutically-acceptable salt thereof. 

14. A pharmaceutical composition comprising a therapeutlcally-effective amount of a calcium channel 
blocking compound and a pharmaceutically-acceptable canier or diluent, said calcium channel blocking 

40 compound selected from a family of compounds of Formula I as defined In Claim 1 and in any of 
Claims 2-13. 

15. Use of a compound of Formula 1 as defined in Claim 1 and in any of claims 2 to 13 for preparing a 
medicament for treating hypertension. 

45 

Claims for the following Contracting State: ES 

1. A process for preparing a compound of Formula I: 

50 



56 




13 



EP 0 434 Od3 A1 



wherein each Ri. R2 and Ra is independently selected from hydrido, hydroxy!, alityl, halo, alkoxy. 
alkylthio and all^lsuHinyh wherein is a linear, branclied or cyclic alkyl radical having three to about 
six carbon atoms; wherein each of Rs and Rc is independently selected from hydrido, linear or 
branched alkyl or a! ken y I radical of three to about twelve carbon atoms, which alkyl or alkenyl radical 

5 may be substituted with a phenyl radical, and said phenyl radical may be further substituted by one or 

more groups selected from hydroxyl, alkyl, alkenyl. halo, alkoxy, alkoxycarbonyl, aminocarbonyl, 
alkylaminocarbonyl, dlalkylamlnocarbonyl, alkyk:arbonytalkyl. alkylcarbonylalkenyl, alkyithio, alkylsulfinyl 
and alkylsuHonyl; wherein m is a number selected frpm three to five. Inclusive; with the proviso that 
when one of Rs and Rg is phenylalkyi substituted by alkyl substituent then said alkyl substituent cannot 

10 be attached at the ortho position of the phenyl ring of safd phenylalkyi; or a pharmaceutlcaily 
acceptable salt thereof, characterized In that 

A. a suitably substituted phenylalkanonitrile (III) of the formula 



75 




(III) 



20 

with Ri through R4 are as defined above, is reacted in the presence of a base and an aprotic solvent 
with an amine of the formula 



25 



fli 



30 



wherein Rs, Rs and m are as defined above and X being a halide. or 

B. the nitrile III being reacted in the presence of a base with an alkyl halide of the formula 



X(CHa) X 
m 



35 



40 



with m and X as defined above, thus yielding a compound (IV) of the formula 




(IV) 



with all the substituents as defined above, said compound (IV) subsequently being reacted 
45 a) either with a secondary amine HNRsRs with Rs and IHs as defined alx>ve In the presence of a 

base or 

b) firstly with a primary amine R5NH2 with Rs as defined in the presence of a base and then with 
a carboxylic compound R7COOH or R7CHO wherein R? is of the meaning of Re with one carbon 
atom less, in the presence of an aprotic solvent and a reducing agents 
50 thus yielding the desired final compounds which optionally may be transformed in a known manner 

into tfie respective pharmaceutlcally-acceptable salts thereof. 

2. Process acconding to Claim 1 wherein Ri . R2 and R3 of the compound prepared is independently 
selected from hydrido. hydroxyl, alkyl, halo, alkoxy, alkylthio and alkylsulfinyl: wherein R^ is a linear, 
65 branched or cyclic alkyl radical having three to about six carbon atoms; wherein each of Rs and Re is 
independently selected from hydrido, linear or branched alkyl or alkenyl radical of three to about twelve 
carbon atoms, which alkyl or alkenyl radical may be substituted with a phenyl radical, and said phenyl 
radical may be further substituted by one or more groups selected from hydroxyl, alkyl, alkenyl, halo, 
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alkoxy. alkylthio, alkylsulffnyl and alkylsulfonyl; wherein nr^ Is a number selected from three to five, 
inclusive; with the proviso that when either of Rs or Rs Is hydride or benzyl, then the other of Bs and 
Rs cannot be methyl, with the further proviso that Rs and Re cannot simultaneously be selected from 
hydrido, methyl, ethyl, n-propyl and isopropyl, and with the further proviso that when one of Rs and Rs 
5 is phenylalkyi substituted by alkyi substituent. then said alkyl substituent cannot be attached at the 

ortho position of the phenyl ring of said phenylalkyi; or a pharmaceutical ly acceptable salt thereof. 

3. Process according to Claim 2 wherein each Ri . Rz and Ra of the compound prepared is independently 
selected from hydrido. hydroxyl, alkyl. halo . alkoxy and alkylthio; wherein R* Is a linear, branched or 

10 cyclic alkyt radical having three to about six carbon atoms; wherein each of Rs and Rg Is independently 
selected from hydrido, linear or branched all or alkenyl radical of three to about twelve carbon atoms, 
which alkyl or alkenyl radical may be substituted with a phenyl radical, and said phenyl radical may be 
further substituted by one or more groups selected from hydroxyl, alkyl, alkenyl, halo, alkoxy and 
alkylthio; wherein m is a number selected from three to five, inclusive: with the proviso that when either 

75 of Rs or Rs is hydrido or benzyl, then the other of Rs and Rs cannot be methyl, with the further proviso 
that Rs and Rs cannot simultaneously be selected from hydrido. methyl, ethyl, n-propyl and Isopropyl, 
and with the further proviso that when one of Rs and Rs Is phenylalkyi substituted by alkyl substituent, 
then said alkyl substituent cannot be attached at the ortho position of the phenyl ring of said 
phenylalkyi; or a pharmaceutlcally acceptable salt thereof. 

20 

4. Process according to Claim 3 wherein each Ri , R2 and R3 of the compound prepared is independently 
selected from hydrido, hydroxyl. alkyl, halo and alkoxy; wherein R4 is a linear, branched or cyclic alkyl 
radical having three to about five carbon atoms; wherein each of Rs and Rs Is independently selected 
from hydrido, linear or branched alkyl or alkenyl radical of three to about ten carbon atoms, which alkyl 

25 or alkenyl radical may be substituted with a phenyl radical, and said phenyl radical may be further 
substituted by one or more groups selected from hydroxyl. alkyl, halo and alkoxy; wherein m is a 
number selected from three to five, inclusive; with the proviso that when either of Rs or Rs is hydrido or 
benzyl, then the other of R5 and Rs cannot be methyl, with the hjrther proviso that Rs and Rs cannot 
simultaneously be selected from hydrJdo, methyl, ethyl, n-propyl and Isopropyl, and with the further 

30 proviso that when one of Rs and Rs is phenylalkyi substituted by alkyl substituent, then said alkyl 
substituent cannot be attached at the ortho position of the phenyl ring of said phenylalkyi; or a 
pharmaceutical ly acceptable salt thereof. 

6. Process according to Claim 4 wherein each Ri and R2 of the compound prepared is independently 
35 selected from lower alkoxy; wherein R3 is hydrido; wherein R* is a linear or branched alkyl radical 
having three to four carbon atoms; wherein each of Rs and Rs is independently selected from linear or 
branched alkyl radical of three to about ten carbon atoms, which alkyi radical may be substituted with a 
phenyl radical; wherein m is a number selected from three to five, inclusive; with the proviso that when 
either of R5 or Rs is benzyl, then the other of Rs ^d Rs cannot be methyl, with the further proviso that 
40 Rs and Rs cannot simultaneously be selected from methyl, ethyl, n-propyl and isopropyl; or a 
pharmaceutlcally acceptable salt thereof. 

6. Process according to Claim 5 wherein the compound prepared Is 5-[(n-octyl)methylaminol]-2-(3.4- 
dimethoxyphenyl)-2-isopropylvaleronitrile; or a pharmaceutically-acceptable salt thereof. 

45 

7. Process according to Claim 6 wherein the compound prepared Is 5-[(4-phenylbutyl)methylamino]-2- 
(3.4-djmethoxyphenyl>-2-isopropylvaleronitrlle; or a phanmaoeutrcally-acceptable salt thereof. 

d> Process according to Claim 5 wherein the compound prepared is 5-[5-(phenylpentyl) methylamino)-2- 
60 (3,4-dimethoxyphenyl)-2-isopropylvaleronitrile; or a Pharmaceutically-acceptable salt thereof. 

9- Process according to Claim 5 wherein the compound prepared is 5-[6-(phenylpentyl) methylaminoh2- 
(3,4-dimethoxyphenyl)-2-lsopropylvaleronltrile; or a phanmaceutically-acceptable salt thereof. 

55 10. Process according to Claim 5 wherein the compound prepared Is 5-[(n-octyl)-benzylamino]-2-(3,4- 
dimethoxyphenyl-2-lsopropylvaIeronitrile; or a pharmaceutically-acceptable 3dlt thereof. 

11. Process according to Claim 5 wherein the compound prepared Is 5-[(n-decyl)-methylamlno]-2-{3.4- 
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dlmethoxypheny!)-2-isopropylvaleronitrile; or a pharmaceutically-acceptable salt thereof. 

12, Process according to Claim 5 wherein the compound prepared is 5-[(4-(3,4-dimethoxyphenylbutyl)- 
methylamino]-2-{3,4-dimethoxyphenyl)-2-lsopropylvaIeronltriIe; or a pharmaceutically-acceptable salt 
5 thereof. 

. 13. Process according to Claim 6 wherein the compound prepared is 5-[{3-(3,4-dlmethoxyphenyfpropyl)- 
methyIamfnoh2-(3.4-dlmethoxyphenylh2-fsopropylvaleronltrlie; or a pharmaceutlcaliy-acceptable salt 
thereot 

70 

14. A process for preparing a pharmaceutical composition characterized in that a therapeutically-effective 
amount of a calcium channel blocking compound is admixed with a pharmaceutically-acceptable carrier 
or diluent, said calcium channel blocking compound being selected from a family of compounds of 
Fonnula I as defined in Claim 1 and In any of Claims 2-13. 

IS 

15. Use of a compound of Formula I as defined In Claim 1 and in any of Claims 2 to 13 for preparing a 
medicament for treating hypertension. 

Claims for the following Contracting State; GR 

20 

1. Compound of Formula I: 



25 



SO 




wherein each Ri, R2 and R3 is Independently selected from hydrido, hydroxyl, alkyi, halo, alkoxy. 
alkylthio and alkylsulfinyl: wherein R* is a linear, branched or cyclic alkyI radical having three to about 

36 six carbon atoms; wherein each of Rs and Rs is independently selected from hydrido, linear or 
branched alkyI or aikenyl radical of three to about twelve carbon atoms, which alkyi or alkenyl radical 
may be substituted with a phenyl radical, and said phenyl radical may be further substituted by one or 
more groups selected from hydroxyl, alkyl. alkenyl, halo, alkoxy, alkoxycarbonyl, aminocarbonyl, 
alkylaminocarbonyl, dialkylaminocarbonyl, alkylcarbonylalkyi, alkylcarbonylalkenyl, alkylthio, alkylsulfinyl 

40 and alkylsulfonyl; wherein m is a number selected from three to five, inclusive; with the proviso that 
when one of Rs and Be Is phenylalkyi substituted by alkyl substituent, then said alkyl substituent cannot 
be attached at the ortho position of the phenyl ring of said phenylalkyi; or a pharmaceutically 
acceptable salt thereot 

46 2, Compound of Claim 1 wherein each Ri, R2 and R3 is independently selected from hydrido, hydroxyl, 
alkyl, halo, alkoxy, alkylthio and alkylsulfinyl; wherein R4 is a linear, branched or cyclic alkyl radical 
having three to about six carbon atoms; wherein each of R5 and Rs is independently selected from 
hydrido, linear or branched alkyl or alkenyl radical of three to about twelve carbon atoms, which alkyl or 
alkenyl radical may be substituted with a phenyl radical, and said phenyl radical may be further 

so substituted by one or more groups selected from hydroxyl, alkyl, alkenyl. halo, alkoxy, alkyithio. 
alkylsulfinyl and alkylsulfonyl; wherein m Is a number selected from three to five, inclusive; with the 
proviso that when either of Rs or Rs is hydrido or benzyl, then the other of Rs and Re cannot be 
methyl, with the further proviso that R5 and R$ cannot simultaneously be selected from hydrido, methyl, 
ethyl, n-propyl and isopropyl, and with the further proviso that when one of Rs and Rs is phenylalkyi 

65 substituted by alkyl substituent, then said alkyl substituent cannot be attached at the ortho position of 
the phenyl ring of said phenylalkyi; or a phanmaceutically acceptable salt thereof. 

a Compound of Claim 2 wherein each Ri , R2 and R's is Independentiy selected from hydrido, hydroxyl, 
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alkyl. halo, alkoxy and alkylthio; wherein is a linear, branched or cyclic alkyi radical having three to 
about six carbon atoms; wherein each of Rs and Rs is Independently selected from hydrldo, linear or 
branched alkyl or alkenyl radical of three to about twelve carbon atoms, which alkyl or alkenyl radical 
may be substituted with a phenyl radical, and said phenyl radical may be further substituted by one or 

5 more groups selected from hydroxyl. alkyl, alkenyl. halo, alkoxy and alkylthio: wherein m is a number 
selected from three to five, inclusive; with the proviso that when either of Rs or Rs is hydrldo or benzyl, 
then the other of Rs and Rc cannot be methyl, with the further proviso that Rs and Rc cannot 
simultaneously b© selected from hydrldo, methyl, ethyl, n-propyl and isopropyl. and with the further 
proviso that when one of R$ and Rs is phenylalkyi substituted by alkyl substituent. then said alkyl 

10 substituent cannot be attached at the ortho position of the phenyl ring of said phenylalkyi: or a 
pharmaceutically acceptable salt thereof. 

4. Compound of Claim 3 wherein each Ri , Ra and Rs is Independently selected from hydrldo, hydroxyl, 
alkyl. halo and alkoxy; wherein l=U is a linear, branched or cyclic alkyl radical having three to about five 

16 carbon atoms; wherein each of Rs and Rg Is independently selected from hydride, linear or branched 
alkyl or alkenyl radical of three to about ten carbon atoms, which alkyl or alkenyl radical may be 
substituted with a phenyl radical, and said phenyl radical may be further substituted by one or more 
groups selected from hydroxyl, alkyl, halo and alkoxy; wherein m is a number selected from three to 
five, inclusive; with the proviso that when either of Rs or Re is hydrido or benzyl, then the other of Rs 

20 and Rs cannot be methyl, with the further proviso that Rs and Rs cannot simultaneously be selected 
from hydrido. methyl, ethyl, n-propyl and isopropyl, and with the further proviso that when one of Rs 
and Rs is phenylalkyi substituted by alkyl substituent, then said alkyl substituent cannot be attached at 
the ortho position of the phenyl ring of said phenylalkyi; or a phamiaceutlcally acceptable salt thereof. 

25 5, Compound of Claim 4 wherein each Ri and R2 is Independently selected from lower alkoxy; wherein 
R3 is hydrldo; wherein R4 is a linear or branched alkyl radical having three to four carbon atoms: 
wherein each of Rs and Re is independently selected from linear or branched alkyl radical of three to 
about ten carbon atoms, which alkyl radical may be substituted with a phenyl radical; wherein m is a 
number selected from three to five, inclusive; with the proviso that when either of Rs or Rs is benzyl, 

30 then the other of Rs and Rb cannot be -methyl, with the further proviso that Rs and Rg cannot 
simultaneously be selected from methyl, ethyl, n-propyl and Isopropyl; or a pharmaceutically accept- 
able salt thereof. 

6. Compound of Claim 5 which is 5-[(n-octyl) methylaminol]-2-{3.4-dimethoxyphenyl)-2MSopropyl- 
35 valeronitrile; or a pharmaceutically-acceptable salt thereof. 

7. Compound of Claim 5 which is 5-[(4i3henylbutyl) methylaminoh2-(3.4-dimethoxyphenyl)-2-isopropyl- 
valeronitrile; or a phannaceutlcally*acceptable salt thereof. 

40 & Compound of Claim 5 which is 5-(5-(phenylpentyl) methylamino]-2-(3.4-dimethoxyphenyl)-2-isopropyl- 
valeronitrile; or a pharmaceutically -acceptable salt thereof. 

9. Compound of Claim 5 which is 5-[5-(phenylpentyl) methylamino]-2-(3,4-dimethoxyphenyl)-2-isopropyl- 
valeronitrile; or a pharmaceutical ly-acceptable salt thereof. 

45 

10. Compound of Claim 5 which Is 5-[ (n-octyl) benzylamino]-2-(3.4-dimethoxyphenyl-2-lsopropyl- 
valeronitrile; or a pharmaceutically-acceptable salt thereof. 

11. Compound of Claim 5 which is 5-[ (n<lecyl) methylamino>2-(3.4-dimethoxyphenyl)-2-isopropyl- 
50 valeronitrile; or a pharmaceutk^ally-acceptable salt thereof. 

12. Compound of Claim 5 which is 5-[ (4-(3,4-dlmethoxyphenylbutyl)methylamlno]-2-<3.4-dimethoxyphenyl)- 
2-isopropylvaleronitrile; or a pharmaceutically-acceptable salt thereof. 

65 13. Compound of Claim 5 which is 5-[(3-(3,4-dimQthoxyphenylpropyl)methylamino]-2-(3,4-dimethox- 
yphenyl)-2-isopropylvaleronitrilo; or a pharmaceutically-acceptable salt thereof. 

14. A process for preparing a pharmaceutical composition characterized In that a therapeutical ly-effective 
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amount of a calcium channel blocking compound is admixed with a pharmaceutically-acceptable carrier 
or diluent, said calcium channel blocidng compound being selected from a family of compounds of 
Formula I as defined in Claim 1 and in any of Claims 2-13. 

5 15. Use of a compound of Formula I as defined In Claim 1 and In any of Claims 2 to 13 for preparing a 
medicament for treating hypertension. 
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